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THE MOVING-PARTS COUNT 1S LOM. ALL MOVING PARTS ARE SUPPORIED
8Y PRECISION BEARINGS WNICH ARE DAY LUBRICATED. BEARING
SERESSES AND ROTATIONAL SPEEDS ARE LOW.

THE SPUR GEAM SEGHENTS ARE PRECISION GROUND AND DRY
LUBRICATED.

- STRESS AWALYSIS FOR GIMBAL TRUNMIONS, BEARINGS, LINKAGES, AND
GEARS HAS COMFIAMED ADEQUATE SAFETY MARGINS UNDER WORST CASE |
INPUT LOADING - 300 POUNDS INTO/OUT OF HANDGRIP, VS0 POUND
SIDE LOAD APPLIED 10 HAMD GAIP IN ANY LATERAL DIRECTION.

REFER TO TABLE 14.6 FOR MARGINS OF SAFETY.

STAENGINS OF YHE MECHNICAL LINKAGE SYSTEWS WAVE BEEN
DEMONSIRATED BY DESICN PROOF-TESTS. THE STAINLESS STEEL IMDEN
RING AFFOADS ADOITIONAL PROVECTION AGAINST DAMAGE DUE 10
EMTERMALLY APPLIED 10ADS.

THE BASIC TRANSOUCER DESEGN IS JOENTICAL IN FORM, MATERIALS
AND PROCESSES, TD THE ORBITER RHC TRANSOUCER. THE WINDINGS ARE
IMPREGNATED AND POITED [N THE FORM OF STATOR WINDINGS, HENCE
THERE ARE MO MOVING CONTACTS AND HEAT FAAKSFER 10 THE
VRANSDUCER CASE EWSUAES LD ITMPERATURE STRESS.

EACH TRANSOUCER ASSEMBLY CUMPRESES AN INPUT SHAFT, CENTERING
SPRING AND THE BASIC TMANSDUCER, MOUMTED INM THE HOUSING WilH
THAEE SEARINGS. EACH TRANSDUCER ASSENOLY IS SUBJECTED TO AN
ACCEPEANCE TEST PRIOR 1O ASSEMBLY 1O THE KAND COMTROLLER
MECHANISHMS, SPRING LIFE HAS BEEM DEMONSTRATED TO 1000060
CYCLES,

THE TWO MALVES OF JHE CASE MOUSING WAVE THE WATING EDGES
MACHIWED TO FORM AN OVERLAPPING SEAL. THESE EDGES ARE COATED
WITH AN EPONY SEALAWT OM ASSEMBLY. INGRESS OF PARTICULATES
THROUGW THE INPUT SHAFT BEARING [S PRECLUDED Y A FLENIBLE
SEALING BOOT,

AL FHREADED FASTEMERS ENGAGE IN SELF LOCKING THREADS.
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CRITICAL ITEMB LIBT PROJECT: SRMS 3 TEM: DAC CONTROLS SUBSYSIER
e e LD T Pt Ass'y woWENCLATURE: TRANSLATTORAL WARD TOw TROLLER :;:-E"ni%‘sﬁ'%m%r SHEET: 2
] T |- 10U 7 FORC.

I —TREN T FXTTURE WOOE — ] FATCURE EFTE T e
REF, fev. | oAmulng als. AND - oH 1 ' RATLOMALE FOR ACCEPTANCE w
DES [GNAI [ON CAUSE €nD 1TEM CRIVECALITY
1590 0 TRANS MODE : ONME OF ACCEPTANCE TESIS
-LATIONAL LOSS OF ONE THE ThC outeurs | LO0ULLUTOCUITN .
HAND ouUTPUT, COES 10 OV. AR VHE THC 1S SUBJECTED TO THE FOLLOWING ACCEPTANCE ENVIRONMENTAL
CONTAOLLER COMMANDS £ OSE TESTING AS AN SRU., ‘
ary -1 CAUSE(S): X, ¥ Ok 2 . I
SPAR P/N () COMPONENT . ARM O VIERATION: LEVEL AND DURATION REFERENCE TALE |
S1155€118 FRANSOUCER MAY TAKE AN
FAILURE . UNEXPECTED G THERMAL:  +100 DEGREES F 10 O DEGREES F (12 WRS PER
. TRAJECIORY, EYCLE) 2 CYCLES TOIAL.
RECHANICAL WORST CASE THE THC 1S TESVED AS PART OF THE DEC SUBSYSTEM WHICH COWSISIS
Lhmace [ -.-.. o OF DAC PAMEL, INC, AWD RHC: PER TPI47.
FALLURE OR UNEXPECIED THE YHC IS FURIMER TESIED AS PART OF VHE RWS SYSTEM [ESTS
GEAR TRAIN MOTION. CTP518 RMS SIROMGRACK VEST AND TP552 FLAT FLOOR IEST), WHECH
FAILURE, INCORRECT H/C VER1FIES THE ABSENCE OF THE FAILURE MODE.
COMMANDS .
UMANMUMCIATED . QUALEFICATIDNS TESTS
:.E“ ‘c'lm ---------- asarrranea - -
REQ. THE THC WAS BEEN SURJECTED TO THE FOLLOWING QUALEFICATION TEST
ENVIAONHENTS .
REDUMDANT PATHS
REMAINING O VISRATION: LEVEL AMD DURATION REFERENCE JAGLE 1
N/A O SHOCK: 20G/11MS - 3 ANES {6 DIRECTIONS)

0 THERMAL: +140 DEGREES F 10 -23 DEGREES F (& CYCLES)
12 HRS PER CYCLE

O WUNIDITY: 95X AH MAIMTAIN AT 120 OEGREES F FOR & HAS
AND DECREASE FROM 120 DEGREES F 10
82 DEGAEES F JN 16 WRS.) 10 CYCLES Tofay.

0 EMC: MIL-STD-46% AS MODIFIED BY SL-E-0002 {TESIS
CEOY, CEQY, €SOV (DCFAC), CSD2, CSO6,
REOZ (8/W) RS02, 2503, RS04,

—

PDRS OPS CHECKLEST (ALL VEHICLES) JSC 14987
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~LAT{ORAL . LOSS OF owE THE IHC oureurs | [T/ WIPECTIONS

HAND ouTPUR, | GOES TO OV. ARN

CONTROLLER o COMMANDS LOSE THE TRANSOUCER AsSy CONSISTING Of a TRANSDUCER, DAY tusg

ary-1 CAUSE(S): K Yor2 SEARINGS AND SPRINGS ETC, ARE BOUGHT OUT PARTS as REQUIRED BY

SPAR P/u {1 COMPONENT. AN CAE SPEC PSATTRS. INSPECTIONS ARE PERFORMED a7 THE SUPPLIER

511556 Hi8 TRANSDUCER MAY TAKE AN CLIFTON PRECISION TO VERMFT THAT EACH RANUFACTURENG, ASSENELY

FAILLRE, UNEXPECTED AND PEST OPERATION IS SATISAFCIORILY COMPLETED. THE TRANSOUCER

TRAJECTORY, ASSEMBLY IS ACCEPTANCE IesTED 8Y CLEFTON, WMICH INC)LOES

12) INSULATION RESISTANCE CHECKS, ANBIENY pfimmuuce, VIBRATION,

MECHANICAL WORST CASE THERMAL CYCLING AND posT THERMAL PERFORMANCE . THE ASSEMEL (S

Liwcage — § 0T TOE ANE SCURCE INSPECTED BY CAg QUALITY ASSURANCE PRIDR 1o

FAILLRE On WEXPECIED SHIPHENT TO CAE, QUALIFICATION OF ASSEMBLY 1 PERFORMED AT Tie

GEAR TRA)N MOTION THC ASSEMBLY LEVEL.

FAILURE. INCORRECT w/C
COMMARDS . RECEIVING 1HSPECTION VERIFIES VHAF ThE HARDUARE RECE [vED IS as
UMANNUNC | A1ED, JOEMIIFIED 1N TNE PROCURERENT OOCUMENTS, THAT No DAMAGE HAS
CREW ACTION OCCURRED Do ING SHIPKENT, ARD THAT !P?ll‘!l’llll! OATA HAS BEEW
REQ. RECEIVED WHICH PROVIDES ADEQUAFE FRACEARILIYY ENFORMATION AND
ICENFIFIES ACCEPTANLE PARTS
AEDLMOANT PATHS

REMAINTNG THE TNC ASSY 1§ INSPECTED THROUGHOUT MANUFACTURE ANp ASSEMBLY
--------------- AS APPROPRIAIE 10 THE MAMUFAC TUR ENlG STAGE COMPLEYED.

THE MECHANICAL LINKAGE  GEAR IRAINS, TRANSOUCER MECHANISM AKD
GIMaaL STRUCTURES ARE 6IN£IISI[NM.[I' CHECKED USING STANDARD
INSPECK fOn TECHNIGUES, ANp CUBRICATION APPLICAT 10N VERIFIED
WHERE APPROPRIATE.

DRY LUBE BEARINGS RECEIVE DIMENS roMAL INSPECTION AT yuf
SUPPLIER AND VERIFICATION B RECEIVING INSPECTIOW pag ASSEMBLY
INSPECTION VERIF)ES CINCULARITY OF BAtL FRACKS Anp ENNER/OUTER
RACE DIMETERS. AFTER ASSEMBLY PRIOR 1O LUBRICATION, RApIAL
CLEAR

VERIFY QUALITY AND SHCVION LEVELS THROUGH STRIP CHARY
RECOADING OF FoROUE FRACES. REARINGS ARE THEM REIURNED )0 THE
SUPPLIER FOR FiNAL RADIAL CLEARANCE MEASURERENTS GOVERKMENT
SOUACE 1WSPECTIOM 1§ EMVOKED ON ALL BEARING PROCURENENTS,

PRECLOSURE INSPECT [ON IS PERFORNED 10 CHECK FOR FREEDON Of
HOVING PARTS ADEQUATE REVENTION OF WIRING, GENERAL WORXMANSH | P
ANO CLEANLINESS,

(SPAR/GOVERNMENT Rep, . MANDATORY [NSPECTIo% POINT),

PRE-TESE INSPECTION OF THC ASSY. INCLUDES AN AUDET OF
LOVER TIER INSPECTION COMPLETION, AS BUIL) CONF IGURAT 1 oi
VERIFICATION 1D as DESIGN EIC. (gpllfﬁﬂ'n‘iilﬂfﬂl REP,
MANDATORY INSPECTION POINT ).

A TEST READINESS REVIEW (IRR) WHICH INCLUDES VERIFICATION OF
TEST PERSONNEL, 1ES] DOCUMENTS, TES] EQUIPHENT CALTBRA) bW/
VALIDATION STATUS AND HARDWASIE CONFIGURATION IS Comvengp gy
QUALITY ASSURANCE tN CONSUNCIION Wi jy ENGINEERING,
RELTABILITY, CONFIGURAT 10N COMTROL, SUPPYIER As APPLICABLE,
J AMD THE GovENmEN) REPRESENEALIVE, BRIOR 10 Typ SIART OF aNY
] S FORMAL TESTING (AcCEPTANCE on OUALIETCAT 0K},
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ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE ,
VHERMAL AND VINRATION TESTING, {SPAR/GOVERNMENT REP, -
MAKDATORY INSPECTION POINT).

INIEGRATION OF DEC PANEL, MHC, THC AMD MCIU, INSPECTIONS ARE '
PERFORMED AT EACH STAGE OF INTEGRATIOM, WHICH INCLUDES
CROUNOING CHECKS, INTER CONMECT CABLE VEMIFICATION, COWMECTOR
ENSPECTION FOR BEWT OR PUSHBACK CONTACIS EVC.

SUR-SYSTEM PERFOAMANCE TESTING (ATP), INCLUDES AN AMBIENT
PERFORMAKCE TEST. (MANDATORY INSPECH|ow POINT).

SAMS SYSIENS INMTEGRATION, THE (NFEGRATION OF MECHANICAL ARM
SUBASSEMBLIES ANC THE FLIGHI CABEN EQYIPHENT TG FORM THE SANS.
JMSPECTIONS ARE PERFORMED AT EACH PHASE OF INVEGRATJON WHICH
INCLUDES GROUMDING CHECKS, THRU WIRING CHECKS, WIRLNG ROUTING,
TMIERFACE COMNECTORS FOR BENT OR PUSH BACK CONTACTS ETC.

SRHS SYSIENS TESTING - STRONGBACK ANO FLAT FLOOA AMBJENT
PERFORMANCE TESF. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
POINT)
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THERE HAVE BEEM NO FlllURES ASSOCTATED WITH THIS FATLURE
MODE OM THE SRMS PROGRAM
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LI nev. prauinG aér. AND on 1”1 RATIONALE FOR ACCEPTANCE
DESICHATION CAUSE END (TEM CRITICALITY
1590 ' TRANS MODE : ONE Of
. ~LATIONAL LOSS OF PNE THE THC OuUTPUTS OPEAATIONAL CFFECTS
HAND OUTPUT. GOES Ttoov, amm | 0 .o 0T
COMTAOLLEN : COMMANOS 1LOSE
qQry-a CAUSE{S): X, YOR 1 AN DOLS MOT MESPOND PROPERLY TO HAND COMTROLLER COMMANOS.
SPAR P/N 1) CONPOMENE. ARN CREW INHERIMTLY CONPINSATES FOR ANY UNDCSIRED ARN TRAJECTORY.
SIISSENIS RANSOUCER PAY TAKE AN
FAILURE. UNENPECTED CREM ACTION |
TRAJECTORY, ) oeeeoll .
(2)
RECHANICAL WOAST CASE APPLY BRAKES.
LINKAGE | ---e--e- o
TAILUAE OR UNEXPECTLD
SLAR TRAIN MOTION. CREW TAAINING
FAILUAE. IMCOARECT H/C | —--meoooon
COMMANDS .
UNAMNUNC [ATED THE CREN NILL BE TAAINED TO OBSERVE MHETHER THE ARN IS
c:ﬂl ACTION RCSPOMDENG PROPERLY 10 COMMANDS. (F IT ISK'T. APPLY BRAKES,
ALQ.
MISSION CONSTRAINY
REDUMDANT PATHS | —--oooooo oo
REMAINING
e OPLRATE UNCLA VIRNIEA RATES WITHIN 10 FT OF STRUCTURL . THE
N/ A OPERATOR NMUSY BT ABLE TO DETLCT IHAT THE ARM (S RESPONDING

—

PROPEALY TO CONMANDS VIA WINDOM ANO/OR CCTV VIEWS OURING ALL
ARK OPLRATIONS,

SCRCEM FAILURES

EXERCISE THC THROUGH FULL TRAVEL IN EACH AXtS
VIRIFY OUTPUT YOLTAGES FOR EACH AXIS AT THC QUTPUT

ONRSD ONLIME INSTALLATION

MOME
ONASD ONL INE TURNAROUND

LXERCISE THC THAOUGCH FULL TRAVEL N EACH AXIS
VERIFY THC BIT COUNT FOR €ACH AX{S
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